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H eart failure is common and associated with high mortality, poor qual-
ity of life, and a heavy economic burden related to the high rate of un-
planned readmissions. Many of these readmissions are preventable,

as they are mostly due to patient-related behavioral factors. Bridging inpatient
and post hospital services may help provide a comprehensive management
system, leading to less fragmented care and improved interprofessional com-
munication, ultimately allowing for better outcomes and reduced health care
costs. Here, we briefly review the main strategies that could help reinforce the
continuum of care for heart failure patients, focusing on three axes linked in
a longitudinal perspective: in-hospital initiatives, transitional care, and out-
patient initiatives. We also highlight the possible upcoming role of artificial
intelligence in the present setting, offering a unique perspective for enhanc-
ing risk prediction and clinical decision making.    
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Introduction

T he need to improve the continuum of care for heart failure (HF) patients is no
longer in doubt, as achieving less fragmented care ensures better outcomes
and reduces direct health costs.1 As up to one-half of HF patients will expe-

rience unplanned readmission within 3 to 6 months after an acute episode, rehos-
pitalization has become a highly valuable health care quality measure and a strong
target for effective cost reduction, especially since the majority of rehospitalizations
are related to behavioral factors and thus are preventable.2 Here, we review the
fundamental strategies to reduce the fragmentation of care, arbitrarily separating
three axes: in-hospital initiatives, transitional care, and outpatient initiatives, these
elements being largely entangled in practice. We also briefly highlight the potential
upcoming role of artificial intelligence (AI) in the improvement of the continuum of
care in HF patients.  

In-hospital initiatives
u Hospital discharge
Revisiting hospital discharge strategies is crucial in regard to patients managed for
HF, as such strategies can improve the continuation of care and significantly de-
crease readmissions.3 As such, having a standardized discharge plan is manda-
tory and could begin to be implemented as soon as possible after admission with a
comprehensive assessment of the patient’s global needs.4 Recently, the Italian Work-
ing Group on Heart Failure drafted a guidance document for the organization of a
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HF care network.5 This document reviewed the major steps for
a successful discharge; it also brought attention to the need
to begin with proper patient stratification at admission through
a general approach that integrates various tools dedicated
to patient education, primary care provider information, and
early outpatient follow-up (see below).5

u In-hospital heart failure clinics
Specific in-hospital HF clinics involving a multidisciplinary HF
team (working along with general practitioners) have proven
to be an efficient collaborative model within primary care facil-
ities for the management of HF patients; they have achieved
significant reduction in readmissions and mortality (30-day
and 1-year rates) and improved evidence-based practice in
comparison with routine management.6-8

Transitional care 
Transitional care refers to the continuity of care a patient re-
ceives on moving from one health care facility to another (eg,
from the hospital to the next health care facility9-11) or on dis-
charge to home (with or without home care services12). Care
transition has to be seen as a longitudinal dynamic process
that adapts in real time to the continuous changes of a pa-
tient’s needs and global condition (Figure 1).13 An efficient tran-
sition helps to avoid gaps in the continuum of care and en-
sures sustainable communication between patients, families,
and various health care providers.14 These programs yield an
early and significant impact by lowering hospital readmissions
for recurrent HF (one-third, according to some data) up to
180 days after discharge.14-17

u Case management programs
Case management programs also promote the continuity of
care, as they unite health care providers from various back-
grounds toward implementing the plan of care that began
during hospitalization.18,19 These programs integrate a multi-
disciplinary approach as well, linking inpatient and post hos-
pital services.20 Recent German experience showed that pa-
tients involved in the CorBene—Better Care for Patients With

Heart Failure case management pro-
gram had better survival and lower risk
of hospital readmission than patients
receiving routine management.14

u Other specific initiatives
There is growing interest in “longitu-
dinal” initiatives designed to improve
patient outcomes through the promo-
tion of evidence-based practice and
the implementation of quality care.21

Among these initiatives are the GWTG-
HF (Get With The Guidelines-HF),22

Hospital-to-Home campaign,23 Opti-
mize Heart Failure Care,24 and the
IMPROVE-HF25 (registry to Improve the

Use of Evidence-Based Heart Failure Therapies in the Out-
patient Setting) programs. Each program provides specific re-
sources to patients/families/primary care services (eg, written
information, videoconferencing and webinars, phone apps,
and social media platforms) dedicated to the implementation
of evidence-based management and post discharge follow-
up.22-25 These initiatives have shown significant benefits regard-
ing care quality and adherence to evidence-based manage-
ment, costs of care, readmission rates, quality of life, and more
importantly, mortality.3,18,21,26 Moreover, collected data will al-
low for a better understanding of practices in terms of HF man-
agement in hospitals participating in these initiatives.26

Outpatient initiatives
u Outpatient heart failure clinics
HF phenotypes have widely changed over recent decades,
with patients affected being more frequently older and hav-
ing more comorbidities.2,3 This population seems to be inad-
equately addressed by current management, as is reflected
by the unacceptable rate of readmissions (20%-40%).2 As
mentioned, up to one-half (42%-65% according to data) of
these readmissions are related to behavioral factors and thus
could be preventable.2 In this setting, the GWTG-HF program
reported that less than 40% of HF patients have an early fol-
low-up after discharge from acute care, whereas guidelines
recommend a follow-up within 10 days after discharge.27 Fac-
ing this specific issue, dedicated HF clinics, whether built
around multidisciplinary teams or specifically led by HF nurses,
have been shown to be valuable for close follow-up after dis-
charge, improving outcomes and quality of care, decreasing

SELECTED ABBREVIATIONS AND ACRONYMS

AI artificial intelligence
GWTG-HF Get With The Guidelines – Heart Failure [program]
HF heart failure
IMPROVE-HF [Registry to] Improve the Use of Evidence-Based

Heart Failure Therapies in the Outpatient Setting

Figure 1. The continuum of care for heart failure patients: a longitudinal perspective. Most
interventions begin at admission and continue for varying periods after discharge.       
Abbreviation: HF, heart failure.

Medicographia 134 Tardif(4)_Mise en page 1  20/03/18  18:25  Page27



References
1. Davison BA, Metra M, Senger S, et al. Patient journey after admission for acute

heart failure: length of stay, 30-day readmission and 90-day mortality. Eur J Heart
Fail. 2016;18(8):1041-1050.

2. Vader JM, LaRue SJ, Stevens SR, et al. Timing and causes of readmission af-
ter acute heart failure hospitalization – insights from the Heart Failure Network
Trials. J Card Fail. 2016;22(11):875-883.

3. Sochalski J, Jaarsma T, Krumholz HM, et al. What works in chronic care man-
agement: the case of heart failure. Health Aff (Millwood). 2009;28(1):179-189.

4. Habal MV, Liu PP, Austin PC, et al. Association of heart rate at hospital discharge
with mortality and hospitalizations in patients with heart failure. Circ Heart
Fail. 2014;7(1):12-20. 

5. Mennuni M, Massimo Gulizia M, Alunni G, et al. ANMCO Position paper: hos-
pital discharge planning: recommendations and standards. Eur Heart J Suppl.
2017;19(suppl D):D244-D255.

6. Fonseca C, Ceia F, Sarmento PM, et al. Translating guidelines into clinical prac-
tice: benefits of an acute heart failure unit. Rev Port Cardiol. 2007;26:1111-
1128.

7. Zuily S, Jourdain P, Decup D, et al. Impact of heart failure management unit
on heart failure-related readmission rate and mortality. Arch Cardiovasc Dis.
2010;103(2):90-96.

8. Comín-Colet J, Verdú-Rotellar JM, Vela E, et al; Working Group of the Inte-
grated Program for Heart Failure Management of the Barcelona Litoral Mar
Integrated Health Care Area, Spain. Efficacy of an integrated hospital-primary
care program for heart failure: a population-based analysis of 56,742 patients.
Rev Esp Cardiol (Engl Ed). 2014;67(4):283-293.

9. Lee DS, Stukel TA, Austin PC, et al. Improved outcomes with early collabora-
tive care of ambulatory heart failure patients discharged from the emergency
department. Circulation. 2010;122(18):1806-1814.

M A N A G I N G T H E C H A L L E N G E S

O F T H E H E A R T F A I L U R E P A T I E N T ’ S J O U R N E Y

MEDICOGRAPHIA, Vol 40, No. 1, 2018 AI: a new strategy to reduce heart failure readmissions?  – Bouabdallaoui and Tardif28

hospital readmissions, and enhancing patient self-manage-
ment.28-30 Importantly, these programs also frequently achieve
better optimization of HF medications (eg, a reduction in time
needed to achieve optimal doses, a higher percentage of pa-
tients receiving optimal doses of HF medications that have
been shown to lower mortality in HF) than routine manage-
ment by general practitioners.31,32

u Telemonitoring
Telemonitoring was shown to be a valuable transitional care
tool with regard to some geographic characteristics that
limit patient access to many medical and/or nonmedical facil-
ities.33 Telemonitoring usually involves a structured telephone-
based monitoring system that collects daily patient information
(weight, blood pressure, heart rate and rhythm, medication),
with these data usually being reviewed by dedicated nurs-
es.34,35 Some programs are also set up with specific monitor-
ing systems that provide an alert when certain prespecified
information is recorded by patients, allowing rapid medical in-
tervention.34 Telemonitoring was demonstrated to lead to a sig-
nificant reduction in HF readmissions compared with routine
follow-up, and to reduced mortality rates at 12 months com-
pared with usual care.36-38

u Patient self-management
Self-management programs in HF are designed to support
patient participation in management of his or her chronic con-
dition, improving adherence to medication, diet, and regular
monitoring through valuable logistical interventions.39 Bene-
fits from self-management have been shown to be particularly
important among specific subgroups of patients, as geograph-
ic (eg, rural setting with poor accessibility to health services,
see above) and demographic factors (eg, scarcity of med-
ical and/or nonmedical resources) are of importance in care
fragmentation.34,38 However, some variables may play a role
in the effectiveness of such programs, as patients with under-
lying cognitive impairment may have a lesser long-term ben-
efit.40 Formal assessment of cognitive status is then mandatory
when exploring potential implementation of self-management
in HF patients.40,41 Importantly, patients with poor education
and older age equally benefit from empowerment initiatives,
as these programs are specifically tailored for them.41,42

Enhancing risk prediction with deep learning and
big health data analytics
The reduction in preventable rehospitalizations for HF remains
a significant challenge, especially in terms of direct health care
costs; although very promising for intermediate-risk patients,
multidisciplinary case management (detailed above) has proven
to be limited in many conditions, especially for high-risk pa-
tients.43,44 Big data–driven predictive models are currently be-
ing developed to predict readmission probability and enhance
patient stratification through machine learning algorithms and
thousands of underexploited pieces of information present in
hospital data and patient records.45,46 These technologies pro-
vide an opportunity to rethink “conventional” risk assessment
by integrating risk factors through all available patient data
(demographics, laboratory results, imaging, medications, ge-
nomics, etc).45-48 According to recent data, some of the recent-
ly developed models seem to perform better than convention-
al predictive models, particularly in regard to the accuracy of
predicting 1-year readmissions, allowing preventative med-
ical interventions.47,48 Although routine clinical applications
are yet to be determined, big data–driven predictive models
seem at this point to be very encouraging, as they potential-
ly offer a unique opportunity for enhanced risk stratification
and personalized care, keeping in mind the inherent risks
regarding privacy, security, and data ownership.45,46

Conclusion
Data regarding the high rate of readmissions leave no doubt
that the current management of HF patients is far from be-
ing optimal. Integrating inpatient and post hospital health
services over a longitudinal flow that starts early in the care
cycle and evolves with the patient’s condition has proven ben-
efits in terms of prognosis and quality of life. However, tran-
sitional care needs to be adapted to the reality in the clinic,
since many geographic, demographic, and cultural character-
istics do not allow generalization. Key elements for the op-
timization of the continuum of care include efficient discharge
planning, optimal transitional care program, close follow-up,
and patient empowerment and self-management. AI offers a
unique emerging opportunity to rethink risk assessment and
might help reshape the HF patient’s journey when combined
with more traditional concepts of transitional care. n
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